Risk Factors for Non Suicidal Self Injury among Trans Youth
Introduction
The new edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) uses the term of Gender Dysphoria to describe people who present with high levels of distress caused by the discrepancy between their gender identity (how they see themselves with respect to their gender) and the sex they were assigned at birth (and the associated gender role and/or primary and secondary sex characteristic) [1] . In some cases, this distress is sufficiently intense that people decide to undergo a transition from one point of the gender binary to another (male-to-female (known as trans women or trans female) or from female-to-male (known as trans men or trans male)). This diagnosis also recognizes those people who do not identify themselves as either male or female and who see themselves as not part of the gender binary. Although over the years different terms have been used to describe people who present with a discrepancy and/or dysphoria about their gender, throughout this paper the terms "trans people/individuals", "trans women" and "trans men" will be used, instead of using diagnostic terminology, in order to include people with sufficient levels of gender dysphoria to approach clinical services, independent of diagnosis.
Based on studies looking at individuals attending clinical services, the prevalence of trans people is not high [2] . Population studies suggest a significantly higher prevalence despite the fact that it remains unknown how many people who identify as trans go on to seek cross-sex hormone treatment and/or gender-related surgery [3, 4] . Research has already reported high levels of mental health problems, particularly depression and non-suicidal self-injury (NSSI), among the trans population [5, 6, 7, 8, 9, 10, 11] . Non-suicidal self-injury (NSSI) refers to the direct and intentional injury of one's own body tissue without suicidal intent, such as cutting, burning, and hitting oneself, and has been found to function as a way to regulate emotions and also as a self-punishment [12] . Studies investigating this behavior have interchangeably used different terms to define it, including self-harm, self-cutting, selfinjury as well as NSSI.
There is good evidence to suggest that levels of NSSI are considerably high among young people, ranging between 14-39% in the community and 40-61% in psychiatric samples [13, 14] . Those studies have also identified that NSSI is higher among the lesbian, gay, bisexual, and transgender (LGBT) young population when comparing to the general population of young people [15] . Possibly due to the low prevalence of trans people, the numbers of studies that have included young trans people are very small. In many instances, researchers in this area have studied trans youth as part of the overall LGBT group. For example, Mustanski and Liu [15] suggested that lesbian, gay, bisexual, and transgender (LGBT) individuals are at greater risk for NSSI when they investigated a sample of 237
LGBT youths (age range 16-20 years). However, this study only included 21 (8.8%) trans people and showed that 11 (52.4%) of them engaged in NSSI during their life-time and 4 (19%) during the past year. Walls et al. [16] also investigated trans youth as part of the LGBT group by researching 265
LGBT youths (age range 13-22 years; 4.9% self-identified as trans). Their study found that 6 (47.2%) out of the 13 trans youth that took part in the study, stated that they had engaged in self-cutting behavior during the past year. More recent studies have investigated rates of NSSI in larger samples of trans people by focusing on those people who are referred to gender identity clinic services. Claes et al. [5] has recently reported a 38% life-time prevalence of NSSI within this population. Although this study consisted of 155 trans individuals, the number of young people included remained small. Nevertheless, the study did identify that NSSI was more prevalent among younger people. Although all of the aforementioned studies are limited by the small number of trans youth included, they clearly indicated an association between younger age and NSSI behavior in this population.
Studying the rates of NSSI in this vulnerable population is important as it aids the further understanding of this behavior. For example, identifying risk factors for NSSI may help the development of preventive interventions for this specific population. Risk factors for NSSI, which have been identified within the general, psychiatric and adult trans populations, include childhood traumatic experiences, psychological symptoms (particularly anxiety and depression), identity problems, levels of transphobia, interpersonal dysfunction and natal gender [5, 17, 18, 19, 20, 21] . Whilst in the general population, women are reportedly three to four times more likely to self-injure than men [22] , in the trans literature, NSSI appears to be more common in trans men than trans women [23] , suggesting that gender patterns of NSSI may align with individuals' birth sex rather than their experienced gender.
Young age has been reported to be an important risk factor for NSSI in the trans population [5, 8] .
Hence, investigating NSSI behavior specifically in this group is important, as it may further identify risk and protective factors, which can be modified, supported, treated or prevented.
Aims
This study had two main aims. The first was to investigate the rates of NSSI among young trans individuals referred to a national gender identity clinic service during a 30-month period. As per previous studies, young people were defined as those below the age of 25 years [21, 24] . The second aim was to collect and analyse information regarding the possible risk factors for NSSI focusing on those previously described in the general and older trans population, such as natal gender, general psychopathology, levels of depression, interpersonal problems, levels of self-esteem, social support, and transphobia experiences [5, 18, 19, 20, 25] . The study aimed to compare these variables between young trans individuals who do and do not engage in NSSI, taking into account natal gender (male/female), and the interaction between the presence or absence of both life-time and current NSSI and natal gender. Based on the literature regarding NSSI and trans, it was hypothesized that NSSI will be more prevalent in natal females and in those with higher levels of psychopathology, victimization (transphobia experience), interpersonal problems, low self-esteem and less perceived support from others [5, 8, 17, 18, 19, 20] . Related to this, this study also sought to identify what factors can predict lifetime and current NSSI and what factors predict general psychopathology (a known factor to predict NSSI).
Methods

Participants and Procedures
The sample consisted of all individuals below the age of 25 years old who were referred for an assessment to a national gender identity clinic service in the United Kingdom during a 30-month period, between November 2012 and June 2015. The clinic is one of the largest of its kind in Europe and receives referrals of people with gender dysphoria over the age of 17 years, directly from primary care. Every individual referred to the service for an assessment of their gender dysphoria was included into the study.
Prior to the clinical assessment every patient is invited to complete a battery of questionnaires to aid the assessment and diagnostic procedure, as well as to assess suitability to enter into the treatment program. The assessment at the clinic consists of two appointments with independent senior clinicians with experience in the field of transgender health. A third appointment with the two clinicians, the trans person and a significant other is also organized to explore and increase the social support of the individual and plan future care. Following independent assessments and discussion within the multidisciplinary team the person is considered for entry into the treatment programme. Patients will usually commence cross-sex hormone treatment (CST), if there are no physical contraindications. For trans males, following a minimum of six months of living in their experienced gender role and being part of the treatment programme they are considered for chest reconstructive surgery. Genital reconstructive surgeries are generally available to trans people after being in the treatment programme for a minimum of 18 months, if they so wish. Once trans people have undergone their desired treatment, follow-up care can be organised at the service, if they so wish [26] .
While most trans people presenting to the service request CST in order to reduce their gender dysphoria and in some cases their body dysphoria, not all trans people desire or deem it necessary to have cross sex hormone treatment and not all trans people will request gender-related surgeries [27] . As this clinic only assesses those above the age of 17 years, a large number of patients will have been referred from the only national clinic for child and adolescents with gender dysphoria in the UK.
Therefore by the time patients are referred to the adult gender identity clinic service, some young trans people will already have started cross-sex hormone treatment or Gonadotropin Releasing Hormone Analogue (GnRH-A) Therapy. This information will also be considered in the analysis in order to explore the effect of early intervention in NSSI behavior.
Main Outcome Variables
The Self-Injury Questionnaire (SIQ) [28] . The SIQ was used to asses self-injury. Participants were asked whether they had ever deliberately cut or hurt themselves in the form of burn, scratch, bruise or bite themselves (yes/no) and if they had, how long ago they last did this (in the last week, month, several months ago, more than a year ago, or never). This questionnaire has been used in the trans population [5, 8] .
Symptom Checklist 90 Revised (SCL-90-R) [29] . The SCL-90-R assesses general psychopathology and provides a global score, referred to as the Global Severity Index (GSI, Derogatis, 1977) . This is calculated from scores across nine primary symptoms dimensions: depression, anxiety, obsessive-compulsive, phobic anxiety, somatisation, interpersonal sensitivity, paranoid ideation, hostility, and psychoticism. This study utilised the GSI score as well as the Depression and Anxiety subscales as they have been found to be predictive factors in previous studies [5, 8] . Higher scores indicate greater psychopathology. The SCL has good construct validity and reliability [30] and is applied widely in trans research [5, 8, 17, 18, 25] . The Cronbach's alpha for the current sample were .89, .93 and .97 for the Anxiety and Depression subscales and GSI respectively. [31] . The RSE evaluates global self-esteem. Ten items produce a global score, which is considered in the normal range when between 15 and 25. A global score lower than 15 indicates low self-esteem. The RSE has been empirically validated [32] and administered previously to trans individuals [33] . The Cronbach's alpha for the total RSE in the current sample was .9.
Rosenberg Self Esteem Scale (RSE)
Experiences of transphobic victimisation. The Experiences of Transphobia Scale [34] assesses
experiences of discrimination or victimization on the basis of gender identity or gender presentation.
The questionnaire was based on the Transgender Violence Study and measured people's lifetime experiences of violence and harassment and experiences of any form of economic discrimination as a result of being trans (e.g., verbal abuse, physical abuse, fired from a job, problems getting a job, and problems getting health or medical services due to gender identity or presentation). All five items are to be rated on a four-point Likert scale ranging from 0 ("never") to 3 ("several times"). The Cronbach's alpha for this scale in the current sample was .61. [35] . The IIP-32 (IIP) assesses common interpersonal problems, across eight subscales: hard to be assertive, hard to be sociable, hard to supportive, hard to be involved, too dependent, too caring, too aggressive, and too open. The subscales are grouped into four; problems with competition, problems with socialising, problems with nurturance, and problems with independence. A global score provides an indication of overall interpersonal problems, where higher scores indicate greater interpersonal problems. The IIP has demonstrated high reliability [35] and has been applied in both non-clinical [36] and clinical samples [18, 37] . The Cronbach's alpha ranged from .74 to .90 in this group. [38] . The MSPSS is a 12-item, self-report scale designed to tap social support from family, friends, and significant others. Items are rated on a 7-point Likert scale ranging from 1 ('very strongly agree) to 7 ('very strongly disagree'). The instrument includes three subscales to address these three types of support (family, friends, significant others). The mean total and subscale scores range from 1 to 7, and a higher score indicates greater perceived social support. This scale has recently been used in trans populations [25] . The Cronbach's alpha for the subscales and the total MSPSS ranged between .89 and .94.
Inventory of Interpersonal Problems (IIP-32)
Multidimensional Scale of Perceived Social Support (MSPSS)
Analyses
All data analyses were performed by means of SPSS 22 [39] . The groups were analyzed primarily by comparing individuals with life-time presence/absence of NSSI. Individuals were grouped in the category of "life-time presence of NSSI" if they replied yes to the question "have you ever deliberately cut or hurt yourself?". Participants were also grouped into non-current NSSI (never NSSI and more than one year ago) and current NSSI, to assess differences based on how recent NSSI occurred. To determine the prevalence (life-time and current) of NSSI and its characteristics, descriptive statistics were used. To investigate the association between NSSI (current and life-time) and natal gender, the Chi-Square statistic was calculated. MANOVAs were applied with psychological symptoms, victimization, interpersonal problems, and social support as dependent variables and the presence or absence of life-time or current NSSI and natal gender (men/women) and their interactions as independent variables. Similar analyses were performed to compare the two groups that were part of the non-current NSSI (participants who never engaged in NSSI with those who performed NSSI more than one year ago). Furthermore, logistic regression analyses were performed to investigate which variables predicted life-time NSSI and current NSSI in trans participants when taking all variables into account. Finally, a linear regression analysis was performed to investigate which factors determined the general level of psychopathology. The level of significance used was p < .05. The study received ethical approval from the Research and Development Department from the Nottinghamshire Healthcare NHS Foundation Trust on behalf of the local ethics committee in line with Health Research Authority guidance [40] .
Results
Socio-demographic characteristics of the sample
During the studied period 299 patients under the age of 25 years who were referred to the service and offered an assessment were invited to participate in the study. It is extremely rare that the service does not accept a referral for an assessment for gender dysphoria. Out of the 299 patients, 31(10.3%) of them did not answer the question regarding NSSI behavior and were consequently excluded. Therefore the study group consisted of 268 young people with a mean age of 19.9 years (SD = 2.17). The mean age of coming out to others as Trans was 16.9 years (SD = 3.33) and the mean age of social role transitioning was 17.56 years (SD = 3.16).
Out of the 268 people, 121 (45.2%) described themselves as natal female and 136 (50.7) as natal male. Eleven (4.1%) did not answer this question. The majority of the population studied were white (n=241, 89.9%), student (n=90; 33.6%) or unemployed (n=49; 18.3%), and without a partner (n=241, 89.9%); a quarter was living with their family of origin (n=67; 25%). A small number of people (53-19.8%) were on cross-sex hormones (11-2.8%) and 42 (15.6%) were on GnRH-A therapy before assessment (see Table 1 for all demographics).
[Insert Table 1 
Absence vs. Life-time NSSI
When comparing the people with life-time NSSI to the people with life-time absence of NSSI, the study found that there was a nearly significant difference in natal gender (χ 2 (1) = 3.53, p < .06), with a tendency towards natal females (n=64) displaying more NSSI compared to natal males (n=56) (see Table 1 ). Table 2 ).
Concerning self-esteem (RSE), there was a significant main effect of life-time presence/absence of NSSI, but no main natal gender or interaction effect. Patients with life-time NSSI scored significantly lower on self-esteem compared to patients without NSSI (see Table 2 ).
[Insert Table 2 reported more interpersonal problems in general (IIP-total) than patients without NSSI, and natal males found it harder to be sociable compared to natal females (see Table 3 ). reported that they perceived less social support from significant others, and in general, compared to natal females (see Table 3 ).
[Insert significantly higher on the anxiety subscale, and the general severity index compared to patients without current NSSI (see Table 4 ). As predicted we found a significant main effect of current presence/absence of NSSI, but no main natal gender or interaction effect regarding self-esteem (RSE).
Patients with current NSSI scored significantly lower on self-esteem compared to patients without current NSSI (see Table 4 ).
[Insert Table 4 about here]
The study also found no significant main effects for presence/absence of current NSSI and natal gender when assessing transphobic experiences and no significant interaction effect. With respect to interpersonal difficulties, overall, we found a significant main effect for presence/absence of current Table 5 ).
[Insert Table 5 about here]
Never NSSI vs. NSSI more than one year ago
In our sample, 144 (75.4%) participants never engaged in NSSI; whereas 47 (24.6%) engaged in NSSI more than one year ago. No significant differences were found between the two groups except for self-esteem and transphobia experiences. In natal females, participants who never engaged in NSSI reported a significant higher level of self-esteem compared to participants who engaged in NSSI more than one year ago (F(1,175) = 5.57, p < .05), whereas in natal males, this difference was not significant.
With respect to transphobic experiences, participants who engaged in NSSI more than one year ago reported more transphobic experiences compared to participants who never engaged in NSSI (F(1,178) = 3.64, p = .058).
Risk factors of current and life time NSSI
Two logistic regression analyses were conducted to determine which factors (gender, SCL-90 GSI, RSE, transphobia, IPP-total) were the best predictors of the presence/absence of (a) current NSSI and (b) life-time NSSI. The results showed that both the presence/absence of current and life-time NSSI was predicted by the biological sex of the patient (i.e., being natal female), followed by the general severity of the clinical symptomatology (see Table 6 ).
[Insert Table 6 about here]
Predictors of general psychopathology
In order to identify factors that will help the development of focussed interventions aimed at preventing NSSI in the young population and in view to the fact that the main predictors of this behaviors were gender and clinical symptomatology, the final aim was to investigate which factors were predictors of levels of general psychopathology (SCL-90 GSI).
As well as gender, self-esteem (RSE), transphobia, interpersonal problems (IIP-total), and social support (MSPSS-total) were included. This analysis also included whether patients had received crosssex hormones or GnRH-A therapy before assessment as predictors. The results showed that transphobia experiences (β = .18, p < .001), low self-esteem (β = -.29, p < .001), and interpersonal problems (IIPtotal) (β = .48, p < .001) were the significant predictors for psychopathology in this population and explained 62% of the variance in GSI.
Discussion
This study aimed to explore the prevalence of non-suicidal self-injury in a sample of young trans individuals as previous research in the general population has identified being young and trans as a risk factor for NSSI [5, 8, 41] . However, to date, no study has explored NSSI in a large sample limited to only young trans people.
The results of this study confirm that nearly half of the young people who were referred to a clinic for people with gender dysphoria had a history of engaging in NSSI and more than a quarter of them engaged in this behavior in the last year. While the data for life-time presence of NSSI showed no significant difference between gender (although a trend for increased rates in natal females), the prevalence of current NSSI was significantly greater in natal females (trans males). This gender bias is in line with previous findings [8] and may indicate that expressions of distress follow the pattern according to birth gender. While there was no difference in levels of psychopathology between gender the fact that natal females reported significantly more NSSI than natal males may also be reflective of patterns of typically natal feminine and masculine coping strategies [18] .
In addition to natal gender, this study aimed to identify those factors that might be associated with and predict NSSI in young trans people. General psychopathology was found to predict current engagement in NSSI, as well as being a natal female (trans male). The minority stress model described by Meyer [42] explains that stress which particular minority groups (such as lesbian, gay, bisexual and trans people) can experience are due to the relationship between minority and dominant values which results in conflicts with their social environment. This model suggests that stress in specific minority groups can largely be explained by stressors induced by a hostile, transphobic culture, which often results in a lifetime of harassment, abuse, victimization and discrimination [43] . This explains why levels of transphobia were predictive of psychopathology and were more common among the NSSI group. Reducing the levels of transphobia experience, which in young people is usually experienced as bullying in schools, colleges and university environments, should be a primary target towards improving the life of trans people. General public-focussed campaigns and interventions that increase awareness of trans and gender non-conformity and de-stigmatisation of being trans are needed in an attempt to lessen wide-ranging discrimination. Starting such education within schools, colleges and universities may be a valuable first step towards preventing victimization among people with gender dysphoria, which may help reducing victimisation and therefore psychopathology and NSSI rates.
The study also found that natal males (trans females) had higher levels of interpersonal problems. In particular, they were found to have difficulties being supportive and they perceived themselves as having less socials support than natal females. This is a pattern previously found among the general population of natal males [25] . Social support has been considered vital for a positive outcome among trans people, however this study did not find that levels of social support predicted NSSI engagement or psychopathology, which differ from findings with older trans groups [17] .
Although a supportive environment is important for any individual, the lack of association with psychopathology may be a reflection of the high levels of social support that young people referred to the clinic had, in some cases possibly related to the supportive interventions received from previous child and adolescent services which many of those referred to our clinic had experienced. Interestingly, receiving cross sex hormones or GnRH was not predictive of less NSSI behavior or psychopathology.
Therefore, supportive family interventions may demonstrate an improvement in outcome. Future preventative interventions may need to consider the need to work with families of young people in order to reduce psychopathology.
Finally the study found that general interpersonal problems and low levels of self-esteem were associated with NSSI and predictive of psychopathology. Difficulties in being supportive and overall interpersonal problems were higher in those with a lifetime presence and current NSSI compared to those with an absence of NSSI, which could suggest that trans youth who self-harm may be more isolated that those who do not. The association between interpersonal problems and psychopathology and NSSI has already been found in the general population as well as in studies in adult trans people [25] . This association indicates the importance of clinically addressing these difficulties through treatment modalities aiming at reducing interpersonal problems, for instance by using treatments such as Interpersonal Psychotherapy [44] . Interpersonal Psychotherapy (IPT) has been found to alleviate depression by improving interpersonal problems [45] . As Interpersonal Psychotherapy has been successfully applied in various populations, including adolescents and young adults [46, 47] , IPT could be adapted for use within the trans population [48] . IPT can also help people to develop new ways to deal with negative emotions and therefore reduce NSSI rates. Studies investigating the functions of self-injury found that the aetiology of NSSI is related to a suppression of negative thoughts/images, followed by punishing oneself [5, 12] . Working with young people aiming at developing healthy ways of dealing with their negative emotions is important. Healthy and common coping skills used in the general cis population such as sport, may be limited for the trans population due to the barriers that they may encounter in those environments. The promotion of healthy environments for young trans people is important and future studies may need to explore the barriers that many young trans people find when accessing environments known to help people to deal with negative emotions.
It is expected that the next edition of the International Classification of Diseases (ICD-11) will remove the diagnosis of Transsexualism/Gender Identity Disorder and replace it with the new diagnostic term of Gender Incongruence. It is also expected that this diagnosis will be moved out of the chapter on Mental and Behavioral Disorders to a new chapter (Conditions Related to Sexual Health) [49] . For a person to fulfill this new diagnosis, the distress or impairment of functioning will no longer be required [49] . The high level of psychopathology found in this study may question whether the removal of the "distress" requirement is right. The fact that transphobia experiences predicted NSSI may suggest that the minority stress model is a possible explanation for the distress found in people with gender dysphoria. In this case the need to remove the "distress' requirement from the next edition of the ICD seems appropriate. However, the distress described by people with gender dysphoria is unlikely to be monocausal. The strong desire to be treated as the other gender and/or to get rid of one's sexual characteristics is likely to manifest as distress, depression, anxiety or even suicidality. In those cases the distress is closely connected with the unhappiness about one's assigned gender and it makes it impossible to disentangle this from the diagnosis. In those cases this dysphoria may reduce following gender confirming medical intervention (GCMI). Studies investigating the role GCMI in people with gender dysphoria, in spite of their limitations, have overall demonstrated a reduction regarding levels of psychopathology following intervention [50] . Those studies have not focused on young people, who are at particular risk of reporting NSSI behavior. Future studies could follow up young people with gender dysphoria following GCMI in order to identify whether a reduction of their dysphoria is enough to reduce rates of psychopathology and levels of NSSI or whether they require further interventions.
This study focused on a sample of trans people within a limited age range (17-25 years) and is to our knowledge one of the largest studies with this age group of trans youth. Future studies need to explore NSSI in a younger population of trans youth, perhaps those attending clinics for the very first time, irrespective of age. The study is also limited by the fact that it only includes a population of people referred to clinical services. It could be hypothesised that those not referred to services may have higher psychopathology and NSSI behavior and possibly less social support. As the support of parents to attend services is important, those with poor support may not be referred to services and are therefore not represented in this study. The study is also limited by the lack of information regarding coming out and social transition stage (as it may influence psychopathology) as well as information regarding the diagnosis among the referred individuals. However it was important for us to capture the levels of psychopathology of every young people referred to our clinical service as by definition these young people would present with dysphoria about their gender.
Conclusions
This study builds on previous research in the area of gender dysphoria and NSSI and confirms the predictive nature of psychopathology and gender in NSSI behavior. The study extends previous findings by identifying interpersonal problems, transphobia experiences and low self-esteem as predictors of psychopathology, which in turn predicts NSSI. Future research would benefit from investigating interventions aimed at improving psychopathology by reducing interpersonal problems and improving self-esteem in this population. This study, once again, confirms the damage that victimisation can do to people and the importance of targeting this. 15 Gender (1 = female, 2 = male), SCL-90-R GSI = General Severity Index; RSE = Rosenberg Self-Esteem Questionnaire; Transphobia; IIP = Inventory of Interpersonal Problems *p < .05 , **p < .01, ***p < .001
